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CLAIMS 



[Claim(s)] 

[Claim 1] The refining hollow filament characterized by holding physically the 
hydrophilic polymeric material which is a semipermeable hollow filament and was 
insolubilized by the internal surface to water at least. 

[Claim 2] The refining hollow filament of the application for patent characterized by a 
semipermeable hollow filament being a cellulose type hollow filament given in the 1st 
term of the range. 

[Claim 3] The refining hollow filament of the application for patent characterized by 
hydrophilic polymeric materials being a polyvinyl pyrrolidone and/or a polyethylene 
glycol given in the 1st term of the range. 

[Claim 4] The manufacture approach of the refining hollow filament characterized by 
constructing a bridge in this hydrophilic polymeric material after [ a semipermeable 
hollow filament ] contacting a hydrophilic polymeric material to an internal surface at 
least. 

[Claim 5l The manufacture approach of the refining hollow filament of the application 
for patent characterized by the approach of constructing a bridge being 
radiation-induced crosslinking given in the 4th term of the range. 



TECHNICAL FIELD 

[Industrial Application] This invention relates to the hollow filament by which refining 
was carried out, and its manufacture approach. Furthermore, it is related with the 
refining hollow filament biocompatibility and whose haemocompatibility improved, and 
its manufacture approach in detail by making the hydrophilic polymeric material of a 
semipermeable hollow filament which insolubilized in water to the internal surface at 
least hold physically. 
[0003] 
[0002] 



PRIOR ART 

— I- , — ■ II. 1 — , ■ ■ ■ ■ — I . . — -~ ■ » II -I — „ ■«.».., — .. _ l ■ — ■! ■ I ■ ■ — - ■■■ ■ — 

[Description of the Prior Art] The technique of using the film which has alternative 
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permeability progresses splendidly in recent years, and utilization in extensive fields, 
such as a separation filter of a gas or a liquid, hemodialyzer in the medical field, a blood 
filter, and a constituent" of-blood selection separation filter, is progressing. 
[0005] 

[0003] Since especially the hollow filament-like film can make small occupied volume 
per film surface product, it miniaturizes andis [ lightweight-] easy toize it, and it is used 
suitably. As a film ingredient, polymers, such as cellulose types (a regenerated -cellulose 
system, a cellulose acetate system, chemistry denaturation cellulose type, etc.), a 
polyacrylonitrile system, a polymethylmethacrylate system, an ethylene vinyl alcohol 
system, and a polyamide system, have been used. 
[0006] 
[0004] 

EFFECT OF THE INVENTION 



[Effect of the Invention] The vital reaction by contact to blood, such as a blood residual 
in a hollow filament, activation of complement, leuco PENIA, macromolecule kininogen 
activation, and a granulocyte stimulus, and a semipermeable hollow filament according 
[ the refining hollow filament described above according to this invention like ] to 
platelet adhesion was controlled, the good hollow filament of haemocompatibility was 

obtained, and medical supplies, such as hemodialyzer using this invention refining 

» 

hollow filament, a blood filter, and a constituent-of-blood selection separation filter, 
turned into a good medical device of haemocompatibility with few stimuli to blood. 



TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] However, when contacting the hollow 
filament used Conventionally into blood, it is known by extent with the thick ingredient 
that a difference will occur a vital reaction between the constituent of blood of a certain 
thing of a certain kind and a film front face. 
[0008] 

[0005] For example, in the case of a cellulose type hollow filament, the alternative 
pathway of complement is activated, and when C3a which is anaphylatoxin is made to 
generate or it is used as a dialyzer, temporary reduction of the leucocyte in peripheral 
blood liquid is caused. 
[0009] 

[0006] In the case of a polyacrylonitrile system hollow filament, giant-molecule 
kininogen is activated, and it is said that bradykinin is generated. 



3 



too 10] 

[0007] the elastase which is the protease which there are many amounts of adhesion of 
a platelet in the case of a polymethylmethacrylate system hollow filament, is said for 
blood to tend to remain in the hollow filament after extracorporeal circulation 
termination of blood when it uses as a dialyzer, and occurs bleedoff of granulocyte - 
dialysis - the crown ■* becoming a value is also known. 
[0011] 

[0008] It is indicated that there is activation of complement classical pathway in the 

case of an ethylene vinyl alcohol system hollow filament. 

[0012] 

[0009] In the case of a poly amide system hollow filament, there are many amounts of 
adhesion of a platelet too, and there are many amounts of blood residuals into a hollow 
filament. 
[0013] 

[0010] Thus, when the hollow filament used from the former was used as it was, the 

vital reaction occurred between a certain kind of constituent of blood, and the film front 

face, it has had an adverse effect on it to blood not a little, and, for that reason, fewer 

hollow filaments of the vital reaction to a constituent of blood were desired. 

[0014] 

[0011] 



MEANS 



[Means for Solving the Problem] this invention persons solve the trouble which the 
hollow filament which exists from the above-mentioned former has. The result of having 
repeated research wholeheartedly in order to obtain fewer hollow filaments of the vital 
reaction on a certain kind of constituent of blood, and the front face of a hollow fiber, By 
making the hydrophilic polymeric material of a semipermeable hollow filament which 
insolubilized in water to the internal surface (front face in contact with blood) at least 
hold physically, it came to constitute a header and this invention for the vital reaction of 
a constituent of blood and an internal surface being improved a surprising degree. 
[0016] 

[0012] That is, this invention is a semipermeable hollow filament, and about the 
refining hollow filament characterized by holding physically the hydrophilic polymeric 
material insolubilized by the internal surface to water at least, after [ a semipermeable 
hollow filament ] contacting a hydrophilic polymeric material to an internal surface at 
least, it relates to the manufacture approach of the refining hollow filament 
characterized by constructing a bridge in this hydrophilic polymeric material. 
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[0017] 

[0013] Especially with the semipermeable hollow filament said here, by what is limited 
by the ingredient, a configuration, a dimension, the fractionation property, etc., there is 
nothing and hemodialysis, a protein fraction, plasma skimming, etc. should just choose 
a suitable thing in the light of the object. 
[0018] 

[0014] If an ingredient is illustrated, polymers, such as cellulose types, such as a 
regenerated-cellulose system, a cellulose acetate system, and a chemistry denaturation 
cellulose type, a polyacrylonitrile system, a polymethylmethacrylate system, a polyvinyl 
system containing an ethylene -vinylalcohol copolymer, a polyamide system, a polyester 
system, and a polyolefine system, are mentioned, especially, a cellulose type polymer 
will have a strong mechanical strength, and thin-filnrizing of a hollow fiber will be 
possible for it, and it will be used suitably. 
[0019] 

[0015] Although a cylinder- like object is usually used, a configuration The object of the 
configuration where the fin was attached to the cylindrical lateral surface can also be 
used. A dimension Thickness can use 5-50 micrometers and a bore can use preferably 
1-100 micrometers of 50-500 micrometers of about 100-300-micrometer objects. About a 
fractionation property By the application, if it is an object for dialysis, if the 
permeability of the matter of molecular weight smaller than albumin is a high hollow 
filament and an object for protein fractions, low-molecular protein will penetrate from 
the lowmolecular-weight matter. If it is the hollow filament and the object for plasma 
skimming which neither macromolecule protein nor matter like an immune complex 
can penetrate easily, although a plasma component will be penetrated, the hollow 
filament which does not penetrate a corpuscle component is used suitably. 
[0020] 

[0016] Moreover, although the matter which is meltable in water as for a hydrophilic 
polymeric material, and constructs a bridge by physical processing and/or chemical 
preparation, and can insolubilize [ as opposed to / by that cause / water ] is said and 
******, a polyvinyl pyrrolidone, a polyethylene glycol, polyvinyl alcohol, a polypropylene 
glycol, etc. are mentioned, it is not limited to these, and it can recommend especially 
from the field of a biocompatibility improvement of a polyvinyl pyrrolidone and/or a 
polyethylene glycol in these. 
[0021] 

[0017] Viscosity although bridge formation tended to progress, when the larger one 
makes it a water solution becomes high, and it is hard coming to deal with the 
molecular weight of a hydrophilic polymeric material, therefore " as those molecular 
weight •■ 500 to 1 million - they are 10,000 to 500,000, and the thing which 20,000 to 
400,000 can recommend still more preferably preferably. 
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[0022] 

[00 18] It is [ of being divided ] **** in the solubility over water that a hydrophilic 
polymeric material is insolubilized to water, as a result of constructing a bridge over the 
above-mentioned hydrophilic polymeric material and macromolecule*izing further. 
[0023] 

[0019] Moreover, that a hydrophilic polymeric material is held physically at least at the 
internal surface The hydrophilic polymeric material insolubilized to water exists near 
the front face of a semipermeable hollow filament. The hydrophilic polymeric material 
underwater insolubilized to the condition which does not elute or separate, and which is 
held like, or water infiltrates into the interior of a semipermeable hollow filament in 
part. Without saying the condition of being mechanically held near the semipermeable 
hollow filament front face, and limiting a hydrophilic macromolecule's existence part 
only to an internal surface, even if it exists in parts other than this, for example, an 
outside surface, it does not interfere. 
[0024] 

[0020] The approach of contacting a hydrophilic polymeric material to a semipermeable 
hollow filament After dissolving a hydrophilic polymeric material in water, suitable 
solvents, or these mixed solvents, a semipermeable hollow filament is made to contact. 
The approach of blowing away a solution excessive after that with a gas, the method of 
spraying the hydrophilic polymer solution which made it the shape of a fog on a 
semipermeable hollow filament, etc., Processing which could use the well-known 
coating approach and was described above may be performed in the state of a hollow 
filament, and you may carry out, after changing a hollow filament into the condition of 
modules, such as a dialyzer, a protein fraction Mr. filter, etc. with which the container 
was filled up. 
[0025] 

[0021] Although the concentration of a hydrophilic polymer solution can be chosen as 
arbitration in consideration of the filtration efficiency of the solution viscosity when 
carrying out to the molecular weight of a hydrophilic polymeric material, i.e., a solution, 
and the semipermeable hollow filament after bridge formation etc., 0.1 to 1% of the 
weight of solution concentration can recommend [ 0.05 ] it still more preferably 5% of 
the weight preferably 10% of the weight from 0.01. 
[0026] 

[0022] If the approach of making a hydrophilic polymeric material constructing a bridge 
is illustrated, in order to mention the radiation-induced crosslinking method using a 
gamma ray, an X-ray, etc., an ultraviolet-rays cross-linking method, a heat cross-linking 
method, the approaches using a crosslinking reagent, or such combination and to 
promote bridge formation, Various initiators, an initiation assistant or a polymerization 
nature monomer, oligomer, a polymer, etc. can also be used, and since there is little 
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effect which it has on the membrane structure of a semipermeable hollow filament 
among the above-mentioned cross-linking methods and there are few problems of a 
residual reagent, especially a radiation-induced crosslinking method can recommend. 
[0027] 

[0023] Although selection of the dosage can select extent of bridge formation of a 
hydrophilic macromolecule, and extent of degradation of a raw material to a scale at 
arbitration when using a gamma ray among radiation-induced crossli nkin g methods, it 
is the dosage which 10 to 25kG(ies) can recommend still more preferably 50 kGies from 
5 preferably 100 kGies from 1. 
[0028] 

[0024] As for the refining hollow filament of this invention, it is common that the a large 
number book is used for a container in the form of the module by which adhesion 
immobilization was carried out, and it ** and explains it to drawing 1 hereafter taking 
the case of a dialyzer. Although drawing 1 is the mimetic diagram showing an example 
of a dialyzer, the a large number book converges on the dialysing fluid gate 5 and the 
container 2 which has 5', an edge pastes up by potting material 3 like urethane, and the 
refining hollow filament 1 is fixed to a container. 
[0029] 

[0025] The hollow part of the refining hollow filament 1 is opened by a blood access 4 
and 4\ blood has the structure of flowing the inside of a refining hollow filament, and 
the number of the refining hollow filament 1 does not have them here what is limited to 
this range, although 1000 to 20000 and effective length have the common range of 150 
to 400mm. Dialysing fluid enters from inlet-port 5\ contacts the outside surface of the 
refining hollow filament 1, and is discharged from an outlet 5, and after blood enters 
from inlet-port 4\ enters in the refining hollow filament 1 and is dialyzed, its usage of 
being discharged from an outlet 4 is common. Although blood contacts the inner surface 
of the refining hollow filament 1 The frequency where the front face and blood of the 
ingredient itself of the semipermeable hollow filament structure contact directly since 
the layer of a hydrophilic polymeric material is formed in refining hollow filament 1 
internal surface is stopped low. As the result When the vital reaction of the fault which 
it is thought that the vital reaction between blood - film ingredients is controlled by it a 
surprising degree, consequently each film material-list side has, i.e., blood, has been 
improved, the fractionation property which each film ingredient has can be 
demonstrated enough. 
[0030] 
[0026] 
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EXAMPLE 



[Example] 

The dialyzer shown in drawing 1 , using a cuprammonium rayon ammonium cellulose 
hollow filament as examples 1-6 and an example of comparison 1 semipermeable hollow 
filament was made as an experiment. 
[0032] 

[0027] this dialyzer •* the thickness of 15 micrometers of a hollow filament, the bore of 

180 micrometers, and the number of filaments *- 11000 and film surface product 1.5m2 

it is *• to this dialyzer, polyvinylpyrrolidone (Following PVP is called,) processing was 

performed as a hydrophilic polymeric material, and it considered as examples 1-6. The 

processing condition is shown in a table 1. 

[0033] 

[0028] 

[0034] 

[A table l] 





PVP 


pv p«8# 

(ms%r 


(VcCy) 


mm i 


475 


0.1 


10 




475 


1.0 


10 


3g»0Q3 


475 


5.0 


10 


mm a 


3675 


0.02 


10 




3G?5 


0.1 


10 




3675 


1.0 


10 



♦ 



PVP used the thing of molecular weight 40,000 and molecular weight 360,000, and 
prepared the water solution of the concentration shown in a table 1, respectively. After 
pouring 200ml of each PVP solutions from blood inlet-port 4 f to each unsettled dialyzer 
by the 800ml rate of flow for /, the PVP solution which remains by the 0.2kg/cm2 
compressed air was blown away, and it discharged from the blood outlet 4. The gamma 
ray of next lOkGy was irradiated. Next, it was filled up with the inside of a hollow 
filament, and an outside, i.e., the container 2 interior, with water, and considered as the 
dialyzer of examples 1-6. 
[0035] 

[0029] On the other hand, the dialyzer which does not perform PVP processing was 

made into the example 1 of a comparison. 

[0036] 
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[0030] The following trials were performed about the examples 16 and the example 1 of 

a comparison which were created as mentioned above. 

[0037] 

[0031] l). In accordance with the performance-evaluation criteria of Japanese Society 
for Artificial Organs, the path clearance (value at the time of pressure OmmHg between 
film) of the amount of water penetration (the unit omitted Following uFR is 
ml/hr/mmHg), a creatinine, and vitamin B12 (henceforth, VB 12) was measured. 
[0038] 

[0032] 2). According to the performance-measurement criteria of Japanese Society for 
Artificial Organs, the path clearance (however, value at the time of pressure OmmHg 
between film) of a myoglobin (henceforth, Mb) was measured. 
[0039] 

[0033] 3). The hollow filament was started from the dialyzer created like examples 16 
arid the example 1 of a comparison, 100 filament numbers and a mini module with a die 
length of 150mm were created, and the following analysis was performed per [ which 
passed the sink and the mini module for 10ml of heparinize Homo sapiens fresh blood 
by the rate of flow of 1 ml/min to this ] blood. 

a) Platelet count (the electric resistance detecting method) 

b) Heparin neutralizing substance (following PF- 4, enzyme immunity analysis) 

c) C3a (radiation immunity analysis two antibody method) 

d) Bradykinin (radiation immunity analysis PEG Following BK, law) 

e) Granulocyte elastase (enzyme immunity analysis) 

The result of having measured the result measured about each dialyzer by the mini 

module to a table 2 is shown in a table 3. 

[0040] 

[0034] A table 2 and a table 3 show the measured value of each examples 1-6 at the time 

■ 

of setting measured value of the example 1 of a comparison to 100. 

[0041] 

[0035] 

[0042] 

[A table 2] 
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uFR 










V B i2 


M b 


%skw 1 


103 


100 




99 


104 




72 


97 




101 

mm 


76 


HSfefl] 3 


60 


99 




97 


63 




98 


99 




97 


105 




70 


102 




104 


81 


warns 


64 


98 




98 


68 


mm i 


100 


100 


100 


100 



[0043] 
[0036] 
[0044] 

[A table 3] 







P F-4 


C 3 a 


B K 








140 




12 


32 


70 




162 


27 


8 


26 


76 




167 


26 




19 


64 


turn* 


143 


45 


18 


42 


68 




160 




11 


33 


59 


nmm e 


166 


21 


7 


20 


62 




100 


100 


100 


100 


100 
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Maintaining the engine performance of a dialyzer, as by having insolubilized PVP and 
having held physically to the cellulose internal surface from the result of examples 1-6 
and the example 1 of a comparison shows to a table 2, as shown in a table 3, there is 
little reduction in a platelet, and it turns out that bleed off of a heparin neutralizing 
substance, generation of C3a, generation of bradykinin, and bleedoff of granulocyte 
elastase are controlled substantially. 
[0045] 
[0037] 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing ll It is the mimetic diagram showing an example of the dialyzer using this 
invention refining hollow filament. 
[Description of Notations] 

1 Refining Hollow Filament 

2 Container 

3 Potting Material 

4 Blood Outlet 

4' Blood inlet port 

5 Dialysing Fluid Outlet 

5' Dialysing fluid inlet port 



( 
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